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Objective: This study aims to compare between operative outcomes of single-port-access laparoscopy-
assisted vaginal hysterectomy (SPA-LAVH) and single-port-access total laparoscopic hysterectomy (SPA-TLH),
further subdivided by vaginal cuff closure via laparoscopic suture (VCC-L) or via the vaginal route (VCC-V).
Materials and methods: A custom-made port was used for single-port laparoscopy in 111 patients who
underwent SPA-LAVH (n ¼ 33), SPA-TLH with VCC-L (n ¼ 35), and SPA-TLH with VCC-V (n ¼ 43) during
October 2009eOctober 2010. Records were reviewed retrospectively.
Results: A signiﬁcant difference in the operating time was observed among the groups (p ¼ 0.009). SPA-
TLH with VCC-L took a signiﬁcantly longer time to be performed (118.6 ± 41.8 minutes) than SPA-TLH
with VCC-V (98.6 ± 21.3 minutes) or SPA-LAVH (102.0 ± 20.3 minutes). The decrease in hemoglobin
level on the 1st day postsurgery was signiﬁcantly smaller in case of SPA-LAVH (1.56 ± 0.97 g/dL,
p ¼ 0.005) compared with that in case of SPA-TLH with VCC-L (2.19 ± 0.95 g/dL) and SPA-TLH with VCC-V
(2.24 ± 0.95 g/dL). No signiﬁcant differences in other surgical outcomes were found.
Conclusion: SPA-TLH with laparoscopic vaginal suture required the longest operating time, and hemo-
globin changes were smaller in the SPA-LAVH group than in the other groups. In patients undergoing SPA
laparoscopy, we recommend the SPA-LAVH procedure.
Copyright © 2014, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Hysterectomy is one of the most common gynecological sur-
geries conducted worldwide [1]. It has been performed with
abdominal, vaginal, and laparoscopic approaches, including robotic
laparoscopic hysterectomy. Total laparoscopic hysterectomy (TLH)
and laparoscopy-assisted vaginal hysterectomy (LAVH) have been
the mainstays of hysterectomy procedures. However, few pro-
spective randomized studies have evaluated which of these pro-
cedures provides better patient outcomes [2,3].
Single-port-access (SPA) laparoscopic procedures, which require
only an opening at the umbilicus, have become increasingly pop-
ular [4e7]. The feasibility and safety of SPA laparoscopic surgeries,and Gynecology, CHA Gang-
ong, Gangnam-gu, Seoul 135-
bstetrics & Gynecology. Publishedincluding SPA-TLH and SPA-LAVH, for gynecological diseases are
supported by the literature [8e14]. Operative outcomes of SPA-TLH
and SPA-LAVH are comparable to those of conventional multiport
TLH and LAVH [15e19]. However, whether surgical outcomes differ
between TLH and LAVH with a single transumbilical incision is
unknown. In TLH, two methods of vaginal cuff closure (VCC) are
used, laparoscopic and vaginal approaches, but there exists no
consensus regarding which method is superior.
Therefore, the present study was conducted to compare be-
tween operative outcomes of SPA-LAVH and SPA-TLH. For SPA-TLH,
the patients were subdivided based on vaginal cuff closure by
laparoscopic suture (VCC-L) or via the vaginal route (VCC-V).Materials and methods
Records of 111 women who underwent SPA laparoscopic hys-
terectomy at the Department of Obstetrics and Gynecology at CHAby Elsevier Taiwan LLC. All rights reserved.
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were reviewed retrospectively. SPA-LAVH was performed in 33,
SPA-TLH with VCC-L in 35, and SPA-TLH with VCC-V in 43 women.
The SPA-LAVH and SPA-TLH procedures were performed by sur-
geons with experience in over 1000 cases, who specialize in lapa-
roscopic procedures. All patients provided their informed consent
to undergo SPA laparoscopic hysterectomy. This study was
approved by the Institutional Review Board of CHA University.
Data were collected on patient characteristics (i.e., age, body
mass index, gravidity, parity, menopausal status, previous abdom-
inal surgeries, and previous cesarean sections), indications for
surgery, type of surgery, additional adnexal surgery, uterus weight,
and surgical outcomes [i.e., operating time, estimated blood loss,
adhesions, hemoglobin (Hb) change, transfusions, duration of
hospital stay, complications, and conversion to multiport laparos-
copy]. Operating time was deﬁned as the length of time from skin
incision to skin closure. In the case of uterine prolapse, the time for
additional procedures, such as colporrhaphy, was omitted.
Surgical procedures
Placement of a custom-made port through the umbilicus
All patients were administered general anesthesia through an
endotracheal tube and placed in the dorsal lithotomy position. A
RUMI uterine manipulator was positioned with a KOH Colpotom-
izer system (Cooper Surgical, Inc., Trumbull, CT, USA) to provide
adequate exposure of the pelvis. After creating a vertical 2-cm
intraumbilical skin incision, an adequate fasciotomy was made
using the open Hasson technique. A wound retractor (Alexis
Wound Retractor XS; Applied Medical, Rancho Santa Margarita, CA,
USA) was inserted through the intraumbilical incision that served
as a fascial retractor. The outer ring of the wound retractor was
wrapped with the wrist portion of a surgical glove, while the
glove's ﬁngers were used as the working channels for the laparo-
scopic instruments. One 10-mm and two 5-mm trocars were
inserted through the open ﬁngers of the surgical glove, and tied
with elastic bandages. A pneumoperitoneum was created and
supported through an insufﬂation inlet of the 10-mm trocar (Fig. 1).
All instruments used in the procedures were rigid, including the 10-
mm, 0 laparoscope.Fig. 1. Custom-made port through the umbilicus.Single-port-access laparoscopy-assisted vaginal hysterectomy
The utero-ovarian ligaments, tube pedicles (or infundibulopel-
vic ligaments in cases of salpingo-oophorectomy), and round liga-
ments were dissected using the SonoSurg system (Olympus, Tokyo,
Japan). The broad ligaments were dissected with a monopolar L-
hook, and subsequent procedures were completed vaginally. The
anterior and posterior cul-de-sacs were opened by sharp and blunt
dissection. The uterosacral ligaments, cardinal ligaments, and
uterine vessels were ligated and transected. The uterus was
extracted vaginally. VCC was performed with continuous suturing
using 1-0 Vicryl sutures that were applied transvaginally. The fascia
and skin were sutured separately.
Single-port-access total laparoscopic hysterectomy
The utero-ovarian ligaments, tube pedicles (or infundibulopel-
vic ligaments in cases of salpingo-oophorectomy), and round liga-
ments were dissected using the SonoSurg system (Olympus). The
broad ligaments were dissected with a monopolar L-hook. The
uterine vessels were sealed using a bipolar electrocauterizer and
divided using scissors. The vaginal wall was cut with a monopolar
hook over the Colpotomizer cup. The uterus was detached and
extracted through the vagina. For VCC-L, the cuff was completely
closed with a running suture (1-0 Vicryl suture) from the right
lateral to the left lateral angle using a curved needle and was tied
with an intracorporeal square knot. For the VCC-V, a continuous
suture was created using 1-0 Vicryl sutures through a vaginal
approach. The fascia and skin were sutured separately.
Statistical analysis
The statistical analyses were performed using SPSS (version
13.0; SPSS Inc., Chicago, IL, USA). Comparisons of continuous vari-
ables across the three groups were conducted using one-way
analysis of variance. Chi-square analyses or Fischer's exact test
were used in the evaluation of categorical variables. A p value of
<0.05 was considered statistically signiﬁcant.
Results
Patient characteristics and indications for hysterectomy are
shown in Table 1. Patients in the SPA-LAVH group tended to beTable 1
Patient characteristics.
SPA-LAVH SPA-TLH p
(n ¼ 33) VCC-L
(n ¼ 35)
VCC-V
(n ¼ 43)
Age (y) 44.1 ± 6.3 47.4 ± 6.0 47.1 ± 6.6 0.067
BMI (kg/m2) 22.8 ± 2.7 22.9 ± 2.6 23.4 ± 2.7 0.592
Gravidity 3.5 ± 1.9 3.7 ± 2.0 3.6 ± 1.5 0.898
Parity 1.7 ± 0.7 2.2 ± 1.1 2.1 ± 0.8 0.053
Menopause 3 (9.1) 6 (17.1) 7 (16.3) 0.580
Previous abdominal surgery 12 (36.4) 11 (31.4) 22 (51.2) 0.178
Previous cesarean section 10 (30.3) 9 (25.7) 15 (34.9) 0.682
Indications 0.272
Myoma 9 (27.3) 20 (57.1) 18 (41.9)
Adenomyosis 8 (24.2) 8 (22.9) 8 (18.6)
Adenomyosis with myoma 8 (24.2) 3 (8.6) 6 (14.0)
CIS or AIS of uterine cervix 6 (18.2) 2 (5.7) 5 (11.6)
EM hyperplasia or cancer 2 (6.1) 1 (2.9) 3 (7.0)
Prolapse 0 (0) 1 (2.9) 3 (7.0)
Data are presented as n (%) or mean ± SD.
AIS ¼ adenocarcinoma in situ; BMI ¼ body mass index; CIS ¼ carcinoma in situ;
EM¼ endometrial; SPA-LAVH¼ single-port-access laparoscopically assisted vaginal
hysterectomy; SPA-TLH ¼ single-port-access total laparoscopic hysterectomy; VCC-
L ¼ vaginal cuff closure by laparoscopic suture; VCC-V ¼ vaginal cuff closure by the
vaginal route.
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was not statistically signiﬁcant (p ¼ 0.067). The number of
multiparous womenwho underwent SPA-TLHwasmore than those
who underwent SPA-LAVH, with a marginally signiﬁcant difference
in parity between groups (p ¼ 0.053). Other characteristics showed
no statistically signiﬁcant differences among the groups.
Table 2 compares between the outcome measures evaluated
during and after surgery. A signiﬁcant difference in operating time
was observed among the groups (p ¼ 0.009). The SPA-TLH with
VCC-L procedure required signiﬁcantly more time (118.6 ± 41.8
minutes) than the SPA-TLH with VCC-V (98.6 ± 21.3 minutes) or the
SPA-LAVH (102.0 ± 20.3 minutes) procedure. No statistically sig-
niﬁcant difference in operating time was found between SPA-TLH
with VCC-V and SPA-LAVH. The estimated blood loss was not
signiﬁcantly different among the groups. However, decreased Hb
level on the 1st day postsurgery was signiﬁcantly less in the SPA-
LAVH group (1.56 ± 0.97 g/dL, p ¼ 0.005) compared with that in
the SPA-TLH with VCC-L (2.19 ± 0.95 g/dL) and SPA-TLH with VCC-V
(2.24 ± 0.95 g/dL) groups. No signiﬁcant differences were observed
in transfusion frequency, average uterus weight, additional adnexal
surgery, postoperative hospital days, or conversion or complication
rates.
All six patients who needed conversions underwent the pro-
cedures with one or two additional ports because of uncontrolled
intraoperative bleeding or severe adhesion, and no case required a
conversion to laparotomy. Three patients experienced complica-
tions, all of which occurred postoperatively. One complication
occurred in the SPA-TLHwith VCC-L group, inwhich the patient had
a postoperative vesicovaginal ﬁstula that required a laparotomy.
The other complicated cases were as follows: one case of post-
operative hemoperitoneum due to vaginal vault bleeding and one
case of postoperative fever. Both these complications occurred in
the SPA-TLH with VCC-V group. No complications were reported in
the SPA-LAVH group.
Discussion
SPA-LAVH and SPA-TLH are feasible hysterectomy procedures
[12e19]. However, whether SPA-LAVH and SPA-TLH result in
different surgical outcomes is not known. In our study, the SPA-TLH
group with vaginal cuff sutures administered through the laparo-
scopic route experienced the longest operation time. The other two
groups, the SPA-TLH with vaginal cuff suture by vaginal access andTable 2
Operative outcomes.
SPA-LAVH
(n ¼ 33) VCC-
Operating time (min) 102.0 ± 20.3 118.6
EBL (mL) 278.8 ± 121.9 260.0
Hb change (g/dL) 1.56 ± 0.97 2.19
Transfusion 1 (3.0) 1 (2.9
Uterus weight (g) 236.4 ± 122.9 288.1
Additional adnexal surgery 6 (18.2) 8 (22
Adhesion 5 (15.2) 5 (14
Postoperative hospital stay (d) 3.9 ± 1.0 4.4 ±
Conversion 2 (6.1) 1 (2.9
Complication 0 (0) 1 (2.9
Data are presented as n (%) or mean ± SD.
EBL ¼ estimated blood loss; Hb ¼ hemoglobin; SD ¼ standard deviation; SPA-LAVH ¼ si
port-access total laparoscopic hysterectomy; VCC-L ¼ vaginal cuff closure by laparoscop
a I: SPA-LAVH group; II: SPA-TLH with VCC-L group; III: SPA-TLH with VCC-V group.the SPA-LAVH groups, showed no difference in operating time, and
the operating time in this study was similar to those reported
previously [12e14,20]. In SPA laparoscopic surgeries, some limita-
tions may have caused difﬁculty, including limited range of motion
and inline vision, and instrumental head cramping. Therefore, we
had assumed that with a greater number of laparoscopic pro-
cedures, it might take longer to perform SPA laparoscopic hyster-
ectomy. SPA-LAVH was likely to require the shortest operating time
because the laparoscopic procedure used in this surgery is minimal,
and most of the steps of a hysterectomy procedure can be per-
formed with a large ﬁeld of vision. However, against our expecta-
tions, the SPA-TLH with VCC-V and SPA-LAVH procedures required
similar operating times. The fact that longer operating time was
required only in the SPA-TLH with VCC-L group suggests that the
method of VCC, but not the position of the uterine artery ligation,
might affect the operation duration in SPA laparoscopic
hysterectomy.
We did not observe differences in estimated blood loss between
the different types of SPA laparoscopic hysterectomy procedures
performed. Pre-versus postoperative changes in serum Hb were
signiﬁcantly smaller in the SPA-LAVH group than those in the SPA-
TLH group, but no signiﬁcant difference in blood transfusion was
found among the groups. Thus, surgical blood loss proﬁles were
inconsistent and correspond to divergent results reported with
conventional multiport laparoscopic hysterectomy. A prospective
randomized study reported no signiﬁcant difference in blood loss
between TLH and LAVH [2], whereas Drahonovsky et al [3] reported
that LAVH resulted in greater blood loss than TLH, based on a
prospective randomized comparison. However, in SPA laparoscopic
surgery, changing instruments through the single transumbilical
port may take slightly longer. It may make the vessel opened for a
long time before occlusion is achieved by the laparoscopic coagu-
lation devices in SPA-TLH.
The complication rates reported here showed no statistically
signiﬁcant differences among groups, and no complications related
to the vaginal vault were observed. However, one major compli-
cation, a vesicovaginal ﬁstula, occurred in the SPA-TLH with VCC-L
group. A urinary tract injury induced during a laparoscopic hys-
terectomy usually occurs either during the ligation of the uterine
artery or when controlling the bleeding next to the ureter with a
bipolar electrocauterizer. In SPA laparoscopic surgery, the limited
range of instrument motion and/or inline vision may make these
procedures technically more difﬁcult.SPA-TLH pa
L (n ¼ 35) VCC-V (n ¼ 43)
± 41.8 98.6 ± 21.3 0.009
(I vs. II, p ¼ 0.003)
(II vs. III, p ¼ 0.021)
± 115.6 218.6 ± 119.0 0.079
± 0.95 2.24 ± 0.95 0.005
(I vs. II, p ¼ 0.008)
(I vs. III, p ¼ 0.003)
) 2 (4.7) 0.894
± 148.8 276.4 ± 186.2 0.368
.9) 3 (7.0) 0.132
.3) 10 (23.3) 0.519
1.4 4.5 ± 1.7 0.194
) 3 (7.0) 0.712
) 2 (4.7) 0.463
ngle-port-access laparoscopically assisted vaginal hysterectomy; SPA-TLH ¼ single-
ic suture; VCC-V ¼ vaginal cuff closure by the vaginal route.
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fact that it was a retrospective patient review. Despite these limi-
tations, the strength of the study design was that SPA-TLHs were
subdivided according to the vault repair type. Furthermore, we did
not use any speciﬁc articulating instruments, completing these
surgeries using only the standard straight instruments used for
conventional laparoscopic surgeries.
In conclusion, SPA-TLH using laparoscopic vaginal sutures
required the longest operating time. Additionally, some major
urologic complications occurred in the SPA-TLH with VCC-L group,
although this was not a statistically signiﬁcant ﬁnding. Although no
signiﬁcant differences in estimated blood loss were observed in this
study, the SPA-LAVH group showed a smaller postoperative
reduction in Hb level than the other groups. Thus, in patients un-
dergoing SPA laparoscopy, when vaginal access is possible, we
recommend the SPA-LAVH procedure, which can be performed
without speciﬁc articulated instruments.
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